* To whom correspondence should be addressed. Email: elise.dumont@ens-lyon.fr Correspondence may also be addressed to jean-luc.ravanat@cea.fr Figure S1 . Cartoon representations for the zwitterionic and endoperoxides intermediates, in a down conformation e.g. when the -O-O-moiety is pointing towards the cytosine C8 (i.e. towards the 3' extremity). Figure S2 . Radial distribution functions -OP2 denotes the terminal oxygen, obtained along the 100 ns trajectory.
I) Systems and Methodology

II) Results
Radial distribution functions along the MD trajectories
Reactivity onto C4 or C5 for guanine
DFT calculations were performed to ascertain the location of the 1 O 2 attack onto C8 position of guanine. The zwitterionic intermediate corresponding to an attack onto C4 lies 23.0 kcal/mol higher in energy. Another consideration that corroborates an attack onto the C8 position is the higher solvent accessibility.
On a possible concertedness
Notice that in this work we mainly focused on the two-step, stepwise attack of 1 O 2 , one could indeed postulate the possibility to have a Diels-Alder synchronous attack. However, locating the corresponding reaction profile would require a highly multireference methodology, and many instability problems are actually arising. Furthermore, in the context of a chemical reaction taking place within B-DNA, it is legitimate to take into account that the former reaction would be much more sterically hindered since it will require a parallel approach of the reactive oxygen molecule to the nucleobase plane. Of course such an occurrence is rather difficult in the compact and well organized DNA structure, notably with adjacent, π-stacked nucleobases at a vertical distance of 3.4 Å. Hence, this channel could be considered less favorable; however since it leads to the endoperoxide, its possible existence only reinforces the characterization of the former as the key oxidation intermediates.
Reactivity towards 8-oxoguanine
We have computed the transition state structure for the attack of 1 O 2 onto C4 position of the oxidized nucleobase and the barrier has been estimated to be lower than 2.0 kcal/mol. This very small barrier is totally consistent with the experimental report of a 100-fold higher reactivity compared to guanine. T1 diagnostic computed for the reactant, product and the near-TS point provide values not exceeding 0.02. Figure S6 . Intra-(top) and inter-base (bottom) parameters averaged over the MD trajectory for the zwitterion intermediate. MD simulations were runned at 300K. Figure S7 . Intra-(top) and inter-base (bottom) parameters averaged over the MD trajectory for the endoperoxide intermediate. MD simulations were runned at 300K. Figure S8 . Intra-(top) and inter-base (bottom) parameters averaged over the MD trajectory for the zwitterion intermediate. MD simulations were runned at 310K. Figure S9 . Intra-(top) and inter-base (bottom) parameters averaged over the MD trajectory for the endoperoxide intermediate. MD simulations were runned at 310K. 
III) Optimized cartesian coordinates
Cartesian coordinates for the optimized structures of the stationary points on the reaction profile of Figure 2 in 
